The purpose of this study was to determine whether perceived levels of self-regulated learning and metacognition predicted the ultimate grade point average (GPA) attained by 206 female and 70 male college seniors (aged 21 to 27) finishing their elementary education teaching certification studies at a university in Turkey. Data regarding individual levels of metacognition were collected through the administration of the "Metacognitive Skills Inventory for Adults" (Schraw & Dennison, 1994 ) and translated to Turkish by Ozcan (2007). A separate scale authored by Turan (2009) was administered to the same set of participants to obtain levels of perceived self-regulated learning. Findings indicated that students' self-regulated learning and metacognition total scores correlated with each other but neither scale was predictive of the students' GPAs at a significant level in the hypothesized positive direction. Interestingly, selfregulated learning scores were significantly related to GPA but in a negative direction.
Introduction
The ideas that later encompassed the term metacognition were first suggested at the beginning of the 20 th Century by William James, Jean Piaget, Lev Vygotsky and John Dewey (Flavell & Quirk, 2006) . John Flavell began to use the term metacognition in the late 1970s and defined it as cognitive activity regulating any particular dimension of a certain cognitive activity (Flavell, 1977; Flavell, Miller, & Miller, 2002) . Metacognition is often thought of as "thinking about thinking" (Flavell, 1979, p.906) . Metacognition differs from cognition in that cognitive skills are needed to fulfil assigned tasks whereas metacognition is required to be able to comprehend how certain tasks are fulfilled (Garner, 1987;  as cited by Schraw, 1998) . Metacognition refers to the nature of humans and their differing characteristics of cognitive activities concerning possible strategies that may be helpful for achieving different tasks. Metacognition refers not only to one's actual knowledge, but also one's ability to apply that knowledge to new situations in order to come up with new solutions when strict application of specific knowledge fails (Armbruster, Echolsand, & Brown, 1983) .
Metacognition is generally further grouped into two aspects of the concept; the knowledge of cognition and the regulation of cognition (Bruning, Schraw, & Ronning, 1999) . Knowledge of cognition has been defined as knowledge that has been memorized regarding the goals and strategies of individuals in their efforts to accomplish tasks (Desoete & Veenman, 2006) . Knowledge of cognition can further be thought of as involving declarative, procedural, and conditional types of knowledge (Schraw & Moshman, 1995) . Declarative knowledge concerns knowledge of certain things. Procedural knowledge involves knowing about how to do such things. Conditional knowledge involves having knowledge regarding "why" and "when" such procedures and things may be utilized (Schraw, 1998) . As a whole, knowledge of cognition constitutes the basis for one's belief as to which type of interactions, actions and/or factors (such as studying for example) can lead to the desired outcomes of cognitive effort (Flavell, 1979) .
The regulation of cognition consists of three elements: planning, regulation, and evaluation. Planning is related to performing activities related to background information. Regulation concerns the self-testing of skills needed to control learning and monitoring the effects of such testing. Evaluation concerns an individual's evaluations regarding product information received as a consequence of his or her regulations regarding the learning process (Bruning, Schraw, & Ronning, 1999) .
A related concept is that of self-regulated learning. The aim of self-regulated learning (SRL) is to facilitate life-long learning skills. Self-regulated learning (SRL) has been defined as the feelings and actions that indicate a tendency to achieve individuals' goals (Zimmerman & Schunk, 1989) . SRL is an active, constructive process whereby learners set goals for their learning and then attempt to monitor, regulate, and control their cognition, motivation, and behaviour (Pintrich, 2000) . Studies carried out that focus on self-regulated learning began in the mid-1980's and focused on ways of supporting one's own ability to actively engage in one's own learning process (Zimmerman, 2001 ).
The structure of the self-regulated learning process is broken into three phases: 1) the performance phase, 2) the self-reflection phase and 3) the forethought phase (Zimmerman, 2002; Zimmerman & Schunk, 2004) . The performance phase consists of a self-control segment and a self-observation segment. During this first phase, an individual uses a specific selected method based on his/her personal reflections on their past performances (self-control segment). Self-observation is then utilized as one self-tests their chosen method in reference to the method's success at producing the desired results (Zimmerman, 2002) . The Self-control segment of the self-reflection phase helps individuals to focus on the task and optimize their effort. Self-control involves the use of self-instruction, imagery, attention focusing, and task specific strategies (Schunk, 1982 , cite by Zimmerman, 2000 .
The self-reflection phase is a self-regulatory process consisting of self-judgment and self-reaction segments (Bandura, 1986) . Self-judgment influences the importance one gives to fulfilling one's goal (Zimmerman, 1994) . One conducts a self-evaluation evaluating the temporal importance of one's performance and relevant results (Zimmerman, 2012) . Self-reaction concerns the use of the personal evaluation of one's own performance and then considering appropriate changes in such learners' performances and judgments regarding their tasks to best meet the desired outcomes (Pintrich, 2010) . The forethought phase involves task analysis and self-motivation beliefs. Task analysis includes goal setting and strategic planning (Zimmerman, 2002) . Task analysis also involves decomposing a learning task and its context into constituent elements and then constructing a personal strategy from prior knowledge of these elements (Winne & Hadwin, 1998 ; as cited by Zimmerman & Moylan, 2009, p. 301) . Self-motivation comes from individuals' beliefs regarding their learning, such as their personal self-efficacy beliefs regarding their own capabilities to learn and from their own outcome expectations related to past consequences of learning (Bandura, 1997) . Self-motivation and outcome expectancies are beliefs regarding one's performances, such as being socially recognized or obtaining valued employment (Zimmerman & Moylan, 2009 ).
For the purposes of the current study, relationships between metacognition and self-regulated learning are relevant. Self-regulated learning and metacognition are both generally defined by their component parts (Sperling, Howard, Staley & DuBois, 2004; Tarricone, 2011) . Both include measuring the degrees to which individuals are metacognitively, motivationally, and behaviourally active participants in their own learning processes (Zimmerman, 1989) . Like metacognition, self-regulated learning includes controlling, self-monitoring, self-evaluating, and self-instruction (Baumeister & Vohs, 2004; Zimmerman & Schunk, 2001 ; as cited by Amir Kiaei, 2014). Self regulated learning refers to learners' opportunities to metacognitively monitor properties of information, declarative and procedural knowledge, and their cognitive experience (Winne, 2011, p. 21) . These concepts are inter-related. Previous studies have shown that general academic averages can predict levels of self-regulated learning (Bozpolat, 2016) and that the use of metacognitive skills are positively correlated to academic achievement in various disciplines (Hakan, 2016) . While some evidence exists to support the hypothesis that SRL and metacognitive abilities relate to ultimate academic achievement, the interdependency of both and any possible impact on the grade point average (GPA)s of final year pre-service elementary teaching candidates in Turkey has yet to be considered. This study is intended to fill the gap that exists with regard to investigations that examine the impact of both self-regulated learning and metacognition on the GPA of college students. This study contributes to the understanding of any predictive relationship that may exist between both SRL and metacognitive abilities on GPA. Better understanding any relationships between or withing these concepts is likely to increase the quality of preservice teacher training if such concepts are related to the ultimate achievement of students within any teacher education program. The purpose of this study is to investigate if metacognition and self-regulated learning together predict GPAs of students who study within the department of elementary education in the Faculty of Education at a university in Turkey. Two primary research questions included: 1) What is the relationship between self-regulated learning and metacognition to students' GPAs?
2) Do the students' scores taken from the scales of metacognition and self-regulation learning predict participating student GPAs?
Methods
Prediction studies show how a variable is predicted by another variable using correlation coefficients (Creswell, 2008) . The model of this study is a prediction study since the aim was to determine if any predictive relationships existed between metacognition and self-regulation learning together on the ultimate GPA of elementary education pre-service teachers in their final year of teacher preparation at a university in Turkey.
Participants
The sampling of the study consisted of 276 students in total (206 female and 70 male; ages 21 to 27) enrolled in the 2014-2015 winter and spring semesters at the Canakkale 18 March University Education Faculty, Elementary Education program. Participant volunteers were in their final year of studies in the elementary teacher preparation program.
Instruments
Data were gathered by administering the "Metacognitive Skills Inventory for Adults", the "Self-regulated Learning Perception Scale" and a "Personal Information Form" face-to-face with the volunteer participants studying at the Department of Elementary Education within the Faculty of Education at Canakkale 18 Mart University in the winter and spring semesters of the 2014-2015 academic year.
To measure self-reported metacognitive skill levels of the teacher candidates, the "Metacognitive Skills Inventory for Adults" (MSIA), developed by Schraw and Dennison (1994) and translated into Turkish (Schraw & Dennison, 1994; Özcan, 2007) was used in this study. The inventory consists of 52 questions divided into two subscales: awareness of cognitive characteristics (17 questions) and regulation of cognitive skills (35 questions). The MSIA utilizes a five point Likert scale rating system for each of the 52 questions on the instrument. An answer of "Always False" received a score of 1 where as an answer of "Always True" received a score of 5 to reflect the minimum and maximum scores a participant could receive on the instrument. "Sometimes False", "Neutral" and "Sometimes True" received a score of 2, 3, and 4 respectively. For each participant, the scores for their answers on the 52 questions of the instrument were summed to obtain a total metacognitive skills scale score for use in analysis. The Cronbach alpha reliability of the full inventory was .94 in a Turkish sample (Özcan, 2007) .
The Self-regulated Learning Perception Scale (Turan, 2009 ) consists of 41 items representing four dimensions: motivation and action to learning (7 questions), planning and goal setting (8 questions), strategies for learning and assessment (9 questions), and lack of self-directedness (7 questions). The items were answered through a five-point Likert scale and assigned a value from one to five. Item scores were summed to obtain sub-dimensions and total scores for each participant. When the total score is considered, the minimum score is 41 and the maximum score is 205. Cronbach's alpha values of the subscales were 0.88, 0.91, 0.83, and 0.76, respectively (Turan, Demirel & Sayek, 2009 ).
Data on GPA were collected according to the students' self-report. The GPA for the participants was calculated using the average of the student's grades for all courses beginning from the first through the sixth semester of coursework at Çanakkale 18 Mart University's Elementary Education Department. GPA was self-reported by each participant within the Personal information form that was completed just prior to completing the MSIA and the Self-regulated Learning Perception Scale. The information form consisted of general demographic questions conserning the participant including participant GPA, age, gender and year of study.
Data Analysis
Multiple regression is typically used to examine any predictive relationships between at least two predictor variables and a criterion variable (Fraenkel & Wallen, 2006) . Therefore, multiple regression analysis was applied in this study. Additionally, Pearson Product-Moment correlation analysis was used to reveal any relationship between GPA and scores obtained from the Self-regulated Learning Perception Scale and the Metacognitive Skills Inventory for Adults. Whereas multiple regression analysis was used for determining whether the Self-regulated Learning Perception Scale and the Metacognitive Skills Inventory for Adults together predict GPA, the Pearson Product-Moment correlation coefficient analysis was used to examine to what extent each of the three scales (GPA, SRL & metacognitive scale) related to each other.
Results
In this section, the results of the Pearson Product-Moment Correlation carried out to examine any possible correlations between elementary education students' metacognition total scores and sub factors scores; self-regulated learning total scores and sub factors scores (examined separately with regard to student participants' GPAs) are provided. In addition, the results of the multiple regression analysis conducted to examine elementary education students' metacognition total scores and sub factors scores; self-regulated learning total scores and sub factors scores (combined) predicted GPAs, are given. Table 1 provides descriptive statistics and Pearson product-moment correlations. ** Correlation is significant at the 0.01 level (2-tailed).
As can be seen in Table 1 , the GPAs of students significantly and negatively correlated with self-regulated learning total scores (p<.05). The GPAs of students did not significantly correlate with metacognition total scores. There were statistically significant correlations between metacognition and self-regulation learning total scores (p<.01). A multiple regression analysis, presented in Table 2 , was computed to investigate how metacognition and self-regulated learning together predict GPAs. The overall model generated [F (2-275)= 1.914, p >.005] indicated that metacognition and self-regulation learning total scores together did not predict students' GPAs. Total scores obtained from the metacognition and self-regulated learning scales together explained .048 % of the variance in GPAs.
Discussion
Does one's abilities within the skill areas defined within both metacognition and self-regulated learning predict one's ultimate GPA? Regarding the present study, the answer regarding this possible predictive relationship for pre-service teachers in one Turkish university would appear to be no. The summed scores of pre-service teachers taking the MSIA and the Self-regulated Learning Perception Scale did not show to be predictive of student grade point averages.
Within this study, do metacognition scores correlate with participant GPAs? Again, the answer regarding the sample in the present work would appear to be no. This finding supports the work of Sarwar (2009) which found no relationship between metacognition and academic achievement. This result contradicts the findings of Shih Hsu (1997) who found that student metacognitive scores were negatively correlated with academic achievement scores. More recently Guzel (2011) as well as Gul and Shehzad (2012) found a low but significant correlation between metacognition and achievement scores. Clearly, some variation exists within current literature regarding any link between student GPA's and metacognitive practices.
Regarding self-regulated learning, the present study found a significant correlation in a negative direction between self-regulated learning and student GPAs. This indicates that as one's self-regulated learning skills increase and are used more often, GPA is diminished. This finding would seem counter intuitive and contradicts a study by Heikkilä and Lonka (2006) who discovered a weak, positive relationship between academic average and self-regulated learning. This also contradicts the work of Gaythwaite (2006) who reported a significant positive relationship between achievement and self-regulated learning and Fallon (2006) that found self-regulated learning were significant predictors of the variance in GPA.
Metacognition has been identified as a strong predictor of learning (Coutinho, 2007) and Mega, Ronconi and De Beni (2013) determined that self-regulated learning positively predicts academic achievement. Logically then, one may feel that the negative findings in the hypothesised positive correlations between metacognitive skills, self-regulated learning skills and ultimate GPA in the current study might be counter intuitive. Results of the current work suggest that perhaps one or more specific circumstances experienced by student participants within the Turkish university of focus may have an influence on this study's results.
Limitations and Further Study
A clear limitation to the present findings is that the sample participants in this study were all from one teacher education program at one Turkish University. Results of the present work cannot generalize to other locations or populations. This limitation, however, shines some light on how different locations and populations may influence any relationships between metacognitive skills, self-regulated learning and measured values of academic achievement.
One possible consideration might be that within the studied Turkish university's teacher education program, GPA is not considered when choosing candidates for the program. Students are rather accepted into the teacher education program based on a separate "Bachelor Placement Exam" (LYS). Additionally, entry into the teacher education is not restricted to one undergraduate major. Instead, undergraduate students from many academic departments at the studied university may apply to the teacher education programs offered by the Faculty of Education. These realities may provide one possible explanation to be studied. Since GPA is not a factor in a student's goal to become a teacher candidate within the Faculty of Education at the studied university, perhaps little effort is placed in achieving a high GPA during one's undergraduate studies. Further study should be conducted to explore this possibility.
Another possible influence may reside in the ways in which newly graduated teachers are chosen to work in Turkey's public schools. Here again, GPA is not considered when public schools choose teachers to fill vacancies at local public schools. Rather than GPA, schools use scores from the Public Personnel Selection Exam (KPSS) as a key deciding factor as to ranking of the best teachers available. Again, GPA is not a valued measure of competence regarding a student's life goals. Here again, this is an area that requires further study.
Future researchers should focus on exploring any correlations and/or predictive relationships between metacognitive skills, self-regulated learning and the prior mentioned LYS and the KPSS. These two high stakes tests may answer the question prompted by the present work as to if the use of the outcome measure being used as the dependent variable is a factor in any relationships found.
